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Pulmonary Artery Embolization of Intravenous
Leiomyomatosis Extending into the Right Atrium
Sak Lee, M.D., Ph.D.*, Do-Kyun Kim, M.D., Ph.D.**, Kyoung Shik Narm, M.D.*, Sang-Ho Cho, M.D.*
A 43-year-old woman was diagnosed with an intravenous leiomyomatosis at a previous hospital and transferred to 
our hospital to undergo surgical treatment. Emergency one-stage operation for coincidental removal of intra-abdomi-
nal, right atrial, and intravenous masses were planned. Upon arriving at the operating room, she suffered a sud-
den onset of severe dyspnea and showed hemodynamic instability. Intraoperative TEE showed pulmonary emboliza-
tion of a right atrial mass. Removal of the pulmonary artery mass and the intra-abdominal mass, and the car-
diopulmonary bypass were performed without any complications.
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CASE REPORT
A 43-year-old woman diagnosed with intravenous leiomyo-
matosis at another hospital was transferred to our hospital. 
She had suffered from palpitation, dizziness, dyspnea, and 
chest pain for two weeks prior to admission into another hos-
pital, and had experienced syncope three times on the day of 
admission to our hospital. No cardiac murmur was noted, and 
laboratory findings were unremarkable with the exception of 
anemia (Hemoglobin: 9.7 g/L). Cardiac and pelvic magnetic 
resonance imaging (MRI) taken at the previous hospital re-
vealed multiple low attenuation masses in the uterus, involv-
ing both ovaries, the left gonadal vein, the left internal iliac 
vein, and the left renal vein, which extended into the inferior 
vena cava (IVC), and to the right atrium (RA) (Fig. 1). A 
trans-thoracic echocardiogram revealed a 4.8×1.8-cm hyper-
mobile and echogenic mass in the RA connected to the mass 
in the IVC. Emergency one-stage operation was planned with 
a gynecologist, and upon being transferred to the operation 
room, the patient had a sudden onset of dyspnea and unstable 
blood pressure. Rapid endotracheal intubation was performed 
to maintain blood oxygen saturation. In transesophageal echo-
cardiography (TEE), the echogenic mass in the RA and IVC 
was not seen. We suggested that the mass detached from the 
RA and migrated to the right ventricle or the pulmonary 
artery. We discovered an echogenic linear mass in the pulmo-
nary artery between the arterial bifurcation and both main 
pulmonary arterial branches (Fig. 2). Trans-abdominal hyster-
ectomy and left salphingo-oophorectomy were performed 
through median laparotomy, and the mass in the left gonadal 
and internal iliac veins was completely removed (Fig. 3A). 
Another mass in the pulmonary artery was also removed un-
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Fig. 1. T2-weighted cardiac MRI 
showing a lobulated mass in the 
right atrium extended from the in-
ferior vena cava (white arrows). T2- 
weighted pelvic MRI showing an en-
dometrial mass (black arrow) invad-
ing the myometrium and extending 
into the left pelvic vein (hollow ar-
row).
Fig. 2. Intraoperative trans-esophageal echocardiogram reveals no previous mass in the right atrium or the inferior vena cava, but a solid 
mass (white arrow) in the right pulmonary artery. RA=Right atrium; IVC=Inferior vena cava; RPA=Right pulmonary artery; PA=Pulmonary 
artery.
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Fig. 3. Gross findings of the masses removed from the inferior vena cava (A), and from the right pulmonary artery (B).
der conventional cardiopulmonary bypass without circulatory 
arrest (Fig. 3B). The RA was opened to confirm that there 
was no remnant mass in the RA and the IVC. The histologic 
study confirmed intravenous leiomyomatosis. The patient’s 
postoperative course was uneventful, and she has received 
follow-up care for two years without any evidence of tumor 
recurrence. 
DISCUSSION
Intravenous leiomyomatosis is a benign intravascular pro-
liferation of smooth muscle cells originating from the intra-
uterine venules and reaching the right heart [1]. The un-
common benign tumor usually arises from either the uterine 
venous wall or uterine leiomyoma [2], and although it is his-
tologically benign, it can cause fatal cardiovascular complica-
tions such as cardiac failure, pulmonary embolization, or sud-
den death [3]. In previously reported cases describing intra-
cardiac involvement, the tumor extended to the right atrium 
in 30% of cases, and to the right ventricle in 70% of cases 
[3,4]. Extension or embolization into the pulmonary artery or 
lung metastasis is a very rare complication constituting less 
than 5% of the reported cases [5]. However, when it occurs, 
the course of the patient can be fatal, and urgent surgical cor-
rection is imperative. 
  Ariza and colleagues described the first successful two-sta-
ge removal of an intracaval mass, with delayed laparotomy 
after resection of the intracardiac portion of a tumor in 1982 
[6]. Since then, a staged operation has been performed in 
many cases (radical resections of intracavocardiac tumors and 
intrapelvic components in separate operations), but more re-
cently, a one-stage approach by median sternotomy with car-
diopulmonary bypass with or without hypothermic circulatory 
arrest, and a separate laparotomy has been performed success-
fully [1,3,4]. The advantages of the one-stage resection in-
clude avoiding risks of tumor embolism, tumor progression, 
or hemodynamic complications in the interval between the 
two stages of two-staged operations. In addition, because both 
abdominal and thoracic cavities are opened, the tumor can be 
removed completely, and vascular reconstruction and bleeding 
control may be more easily performed [7]. However, in he-
modynamically unstable patients, the longer operative time 
may not be appropriate, and a two-stage operation may be 
beneficial. 
Since incomplete resection of the tumor may causes re-
currence, gathering detailed preoperative information regard-
ing tumor localization, size, and extent by using abdominal 
ultrasound, echocardiogram, computed tomography, magnetic 
resonance imaging, and venography is required [8]. 
Transesophageal echocardiography should also be performed 
to detect possible changes in the location and size of the tu-
mor, as occurred in this case.
In conclusion, intracardiac leiomyomatosis should be con-
sidered in a female patient presenting with an extensive mass 
in the right side of the heart, and urgent surgical removal 
should be performed to avoid possible fatal complications, 
even if the patient is asymptomatic. As the tumor may move 
or detach from the central venous system even during oper-
ation, intraoperative TEE is considered a very important diag-
nostic tool.
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